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Conclusions: Contrary to our hypothesis, orthostatic venous pooling was
not accentuated in diabetics with hyperadrenergic OH+. Their disease is
probably due to end organ resistance to plasma norepinephrine.
output and blood pressure. Based on upright plasma norepinephrine (UPNE).
patients were classified as: hyperadrenergic if UPNE is >55B pglml, hypoad-
renergic if UPNE <495 and normal adrenergic response if 494 >UPNE <558.
Within each group, orthostatic hypotension OH + was defined as a decrease
in systolic blood pressure of >20 mmHg during tilt.
Results:
HyperAdr HypoAdr Norm Adr
OH+ OH- OH+ OH- OH+ OH-
n 12 6 15 10 4 7
t.SBP mmHg -55±25 -12±6' -53±23 -8±8' -62±11 2±24'
t.HR BPM 6±9 7±7 13±18 4±6 13±18 11±8
t.TPR U.M2 0.8±7 12±14 04±7 4±8 4±4 11±8
t.CPVff8V% -2±1 -2.5±3 -1±3 -1±2 -2±1 -2±3
t.PNE Pg/ml 456±512 369±198 49±80t 98±65t 284±33 238±114
x ± SD 'p < 0.0001 YS OH+ (HyperA, HypoA & Norm A). t P < 0.01 YS OH+ (HyperA).
TPR = total peripheral resistance
platelet surface receptor changes is unknown. In addition, further clarifica-
tion of the changes in hemostatic and rheological factors that can promote
platelet aggregation and that may occur upon standing, are required.
Methods and Results: We therefore investigated the effect of arising in the
morning on whole blood impedance aggregometry in 12 normal subjects and
simultaneously measured platelet activation directly by using whole blood
flow cytometry (n = 5). Aggregometry was completed and antibodies were
added within 10 mins of blood withdrawal. Hemodynamic changes (n = 12).
catecholamines (n = 6). fibrinogen (n = 6), platelet count and hematocrit(n =
8) were also measured. Platelet aggregation to ADP and collagen increased
by 75% (p < 0.01) and 32% (p < 0.01) respectively. However, this was not
associated with evidence of activation using flow cytometry. Six markers
(GPlb, P-selectin, activated GPllb-lIla, GPIV, fibrinogen and vWF) tested with
10 antibodies showed no change in either percent positivity or flourescence
intensity. Platelet count and fibrinogen levels increased by 14% (p < 0.01)
and 12% (p < 0.04) respectively which was partly due to hemoconcentra-
tion (hematocrit increased by 7%, p < 0.01). Heart rate and norepinephrine
levels significantly increased by 20% (p < 0.02) and 163% (p < 0.01) respec-
tively.
Conclusions: The observed increase in whole blood platelet aggregation
on arousal and standing in the morning is not accompanied by activation-
dependent platelet surface receptor changes. Thus changes in rheologi-
cal and hemostatic factors, such as increases in platelet count and fibrino-
gen level, together with indirect effects of increases in catecholamine lev-
els may playa more important role in promoting platelet aggregation upon
standing.
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Is the INR an Adequate Corrective Factor for
the Range of Thromboplastins Utilized in North
America?
Alan K. Jacobson, Steven W. Hildebrand, James C. Westengard, Chandra Hart,
Anita McManus, Ramdas G. Pai, David R. Ferry, J. Thomas Heywood. Loma Linda
VAMC & Lama Unda UniversitY- Lama Unda, CA
For a given intensity of anticoagulant therapy the Prothrombin Time Ratio
(PTR) shows wide variability when measured with different thromboplastin
reagents due to differing sensitivities of the commercially available thrombo-
plastins as reflected in differences in the International Sensitivity Index (lSI)
values for each reagent. The International Normalized Ratio (INR) is used to
correct for this variation. We investigated the variability of INR obtained with
11 different thromboplastins from 4 different manufacturers using a single
venipuncture sample from each of 49 unselected patients. The lSI values of
the thromboplastins ranged from 1.0 to 2.81 and all analyses were performed
on a MLA 700 instrument.
Results: For any individual thromboplastin the coefficient of variation (CV)
was verylow-1.6t04.6%. However, when comparing INR values from alill
thromboplastins the CV was 19%, which was a significant improvement over
the CV for PTR of 29%, (p < 0.005) but still high enough to allow for clinically
significant differences as demonstrated by the following confidence ranges:
INR 95% Confidence Range CV
lower limit upper limit
1.6 1.2 20 13%
24 1.7 31 15%
37 20 53 23%
4.7 22 73 27%
The CV and the standard deviation were directly related to the INR with
higher variability at higher levels of anticoagulant intensity.
Conclusion: While the INR offers a significant reduction in variance as com-
pared to the PTR, it is suboptimal for the range of thromboplastins available
in North America, and can result in clinically significant variation when com-
paring INR results between institutions utilizing different thromboplastins,
especially at higher intensities of anticoagulation.
Is Diabetic "Hyperadrenergic Orthostatic
Hypotension" due to End Organ Resistance to
Catecholamines?
Riad R. Hajjar, Abbas Shehadeh, Abdelkarim Waness, Emmanuel L. Bravo, Fetnat
M. Fouad-Tarazi. The Cleveland Clinic Foundation, Cleveland, OH
It has been previously reported that orthostatic hypotension occurs in some
diabetics despite markedly increased standing plasma norepinephrine. The
mechanism for this response remains unclear. We hypothesized that this
"hyperadrenergic response" is triggered by accentuated postural venous
translocation of blood volume (venous pooling). We assessed the hemody-
namic (99m Tc-RBC) and catecholamine responses to upright posture in 54
diabetic patients (30 M: 24 F, age 57.5 ± 13 yrs). Venous translocation was
defined by the ratio of cardiopulmonary volume (CPV) to total blood volume
(TBV, RISA method). Total peripheral resistance was calculated from cardiac
F.H. Shiffman, R.M. Prewitt, U. Schick, J. Ducas. Health Sciences Centre, University
of Manitoba, Winnipeg, Manitoba, Canada
Nitric oxide (NO) has been shown to be effective in reducing pulmonary artery
pressure in many forms of pulmonary hypertension. While the intracellular
mechanism of action is known, the pulmonary hemodynamic effects are not
fully elucidated. This study examined the effects of inhaled NO on the pul-
monary vascular pressure-flow (P-O) relationship in a canine model of pul-
monary embolism. According to P-O theory, the slope of the P-O plot defines
the incremental vascular resistance (unit pressure change per unit change in
flow) and the extrapolated pressure intercept defines the effective vascular
outflow pressure. Six dogs were embolized with autologous blood clot to
create pulmonary hypertension complicated by a low cardiac output state.
To define the P-O plot, multiple mean pulmonary artery pressure (PAP) vs
cardiac output (COl coordinates were obtained pre and post embolization,
and before, during and after treatment with nitric oxide (180-200 ppm). The
PAP-CO coordinates were obtained by varying flow through systemic arteri-
ovenous fistulas. Embolization increased PAP (14.8 ± 1.2 to 34.6 ± 4.6; P <
0.001) and decreased CO (3.45 ± 0.63 to 2.25 ± 0.43; P < 005). All PAP-CO
relationships were well described by a linear equation (mean r value 0.921
± 0.029). Both the slope and intercept of the PAP-CO plot increased with
embolization, (1.41 ± 0.09 to 3.51 ± 1.22; P < 0.05 and 9.9 ± 1.1 to 28.0 ±
6.5; p < 0.005 respectively). NO significantly improved pulmonary hemody-
namics. The intercept of the PAP-CO plot decreased from the initial control
of 28.0 mmHg to 22.5 mmHg (p < 0.05), and following discontinuation of
the NO, increased to 26.2 mmHg (p < 0.05). The slope was not affected.
Furthermore, NO did not affect systemic hemodynamics. In this model of
pulmonary embolism, the increase in PAP is predominantly explained by an
increase in the extrapolated pressure intercept (PI) and NO selectively im-
proved pulmonary hemodynamics by decreasing PI. Conclusion: Based on
previous work, it is most likely that the decrease in PI represents a localized
decrease in pulmonary vascular tone upstream from the capillary bed.
Effect of Pravastatin on Abdominal Aorta and
Carotid Wall Thickness in Dyslipidemia
Giuseppe Gullace, Franco Ruffa. Centro Cardiologia Preventiva e Riabilitativa, USSL;
Lecco. Bosisio Parim: Italy
We studied 85 pts (45 female, 40 male, aged 55 ± 5 yrs) with familiar dys-
lipidemia, to assess the effect of pravastatin 15 mg daily orally administered
on abdominal aorta (M) and carotid (C) wall thickness (WT) compared to
variation of total cholesterol ITCH) and LDL plasma levels. All underwent a 3
months period of dietary fat restriction and included in the study when TCH
was still >240 mg/dl after this period. M-WT and M-WT corrected by the ra-
dius (M-WTIr) were obtained using echography with a 3.5 MHz transducer,
whereas C-WT and intima-media thickness (IMT) were obtained using a 5
MHz one. Media wall thickness (MWT = eWT - IMT) was also considered.
Measurements were detected on basal and after 4.5 ± 1.2 months of ther-
apy. The following results were obtained and compared by means of paired
data t test:
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It's concluded that pravastatin reducing TCH and LOL plasma levels in dys-
lipidemic pts, decreases AA- and C-WT; this is due to the decreased thick-
ness of intima-media layer (IMT) of the wall, whereas MWT is unmodified.
Comparative Effect of Inotropic Agents on
Oxygen Expenditure Between p-Stimulation,
Phospho-Diesterase Inhibition and Ca2+
Sensitization
Activated Endothelial and Interstitial Cells in
Chronic Myocarditis - Expression of
Endothelial Adhesion Molecules
Michel Noutsias, Uwe KOhl, Heinz-P. Schultheil1. Benjamin-Franklin-Hospital, FU
Berlin, F.R. Germany
Negative In = 61} Positive (n = 73)
Antigen Endothel Interstitium Endothel Interstitium
HLA class I 15% 13% 63% 68%
HLA DR 20% 18% 55% 64%
ICAM-l/CD 54 25% 11% 84% 77%
VCAM-1 23% 88%
VLA-P/CD 29 26% 26% 89% 70%
VLA-4/CDw49d 15% 13% 66% 37%
LFA-3/CD 58 18% 16% 66% 36%
!'J.V02.total !'J.V02.EW !'J.V02,PE !'J.V02,NMW
Dab 1.1 ± 0.8* 0.56 ± 0.64* -0.3 ± 0.6 0.8 ± 0.8*
POE-I -0.1 ± 0.7 0.12 ± 0.21* -09 ± 1.2* 0.7 ± 1.2*
MCI -0.5 ± 09* 0.08 ± 0.37 -07 ± 0.7* 01 ±OA
Oob increased V02,total but MCI remained unchanged V02.total mainly
due to the decline in V02,PE' Unlike Oob and POE-I, MCI did not increase
V02,NMW, leading to the decreases in V02,total, which may result from less
V02 for non-mechanical work. In conclusion, Ca2+ sensitizer, MCI-154, saves
oxygen expenditure for non-mechanical work different from p-stimulant and
POE inhibitor.
mean ± SD in Jlbeat, *p < 0.05 vs corresponding control
Conclusions: Pathologically increased lymphocytic infiltrates in chronic
myocarditis are associated with an endothelial and interstitial inflammatory
activation. This phenomenon is independent of focally concentrated infil-
trates. Thus, the implication of adhesion molecules in the immunohistolog-
ical diagnosis of myocarditis could provide further information apart from
the sole criterion "lymphocytic infiltration" and minimize the "sampling-error-
effect".
A chronic immunological process - based on an initial event of myocardi-
tis, probably triggered by a viral infection - is considered as a possible
pathogenetic mechanism for dilated cardiomyopathy (OCM). The cytokine-
respondent induction of adhesion molecules on endothelial cells (EC) en-
ables the adhesion of immunocompetent cells to activated EC and the con-
secutive transmigration. We studied the expression pattern of adhesion
molecules (immunoglobulin-superfamily and pl-integrins) in biopsies from
patients with clinically suspected OCM (n = 134). Immunohistologically neg-
ative specimens (n = 61: poor lymphocytic infiltration) presented a missing
or weak immunoreactivity of adhesion molecules on EC. An enhanced inten-
sity of expression was noticed in the percentage of positive biopsies (n =
73: pathologically increased lymphocytic infiltration >2.0 CO 3-lymphocytes
per high power fieldlHPF. x400-fold magnification) depicted at the following
table: -
Hideyuki Takaoka, Motoshi Takeuchi, Katsuya Hata, Masuki Mori,
Hldeyuki Yamakawa, Kozo Yamaguchi, Mitsuhiro Yokoyama. Kobe University School
of Medicine, Kobe, Japan
A newly developed cardiotonic agent, MCI-154, increases sensitivity of my-
ofilament to Ca2+, which could generate force with less Ca2+, and hence
potentially save myocardial oxygen consumption (V02). We compared the
effect of MCI-154 (MCI; 16.6 /Lg/min, n = 12) on V02 to those of dobutamine
(Oob; 5 mu;g/kg/min, n = 12) and phospho-diesterase inhibitor, E1 020, (pOE-
I; 0.3 /Lg/kg/min, n = 10) in patients with left ventricular (LV) dysfunction.
Inotropic and vasodilative actions were assessed by LV elastance, Emax ,
and effective arterial elastance, Ea, by the conductance catheter, and V02
by the Webster catheter. Total mechanical energy was assessed by the sys-
tolic pressure-volume area (PVA) consisting of external work (EW) and poten-
tial energy IPE). V02 (V02 total) was divided into PYA-dependent component
IV02.EW and V02.PE) and 'PVA-independent component (V02,NMW) used for
non-mechanical work (excitation-contraction coupling or Ca2+ handling). Re-
sults: Increases in Emax was comparable IOob; 42 ± 21, POE-I; 44 ± 13,
MCI; 56 ± 34%, ns) but decline in Ea was the largest with POE-I (Dob; 9 ±
37, POE-I; -19 ± 13#, MCI; 1 ± 14%, p < 0.05 by ANOVA).
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Gi coupling in the early phase of CHF and progress to the final stage of nitric
oxide synthesis in chronic CH F.
11014-951
Impaired Microcirculation in Chronic Heart
Failure
Basal Pravastatin %var. p<
TCH 2B2 ± 55 224 ± 50 -23 0.001
LDL 195 ± 46 133 ± 45 -32 0001
'NT 3.4 ± 05 2.8 ± 0.4 -18 0001
'NT/r 036 ± 008 029 ± 008 -19 0001
C-'NT 173 ± 021 1.48 ± 0.15 -14 001
C-IMT 0.86 ± 015 062 ± 0.12 -28 0001
C-M'NT 087 ± 0.08 0.86 ± 0.07 -1 NS
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Impaired Endothelium-Dependent Dilation of
Resistance Arteries in Congestive Heart Failure
(CHF)
Kiyomitsu Ikeoka, Tooru Arii, Keiko Takahashi, Suguru Kobayashi,
Mitsumasa Ohyanagi, Tadaaki Iwasaki. Hyogo College ofMedicine, NishJi10miya,
Japan
Patients with CHF have abnormal endothelium-dependent vasodilator re-
sponse to acetylcholine (ACh). The purpose of this study was to determine
whether the impaired endothelium-dependent dilation of peripheral resis-
tance arteries in CHF is related to a specific defect of the endothelial cell
muscarinic receptor or to a more generalized abnormality of the vascular
endothelium. Arterioles (mean diameter 89 ± 10 /Lm) obtained from the cre-
master muscle of Wistar rats (n = 29) were double-cannulated with glass
micropipets and pressurized (55 mmHg), and dilator responses were stud-
ied using in vitro video microscopy. CHF was produced by the occlusion of
left coronary arteries of rat's hearts. Rats were sacrificed at 2 or 8 weeks after
CHF was created (LVEOP 20 ± 3 and 23 ± 4 mmHg, respectively). Vasomotor
responses to ACh were significantly blunted in both CHF groups (E050 5.8
± 0.4, 5.5 ± 0.6 vs. 6.9 ± 0.3 in control, p < 0.05). Vasodilator responses to
bradykinin, calcium ionophore A23187 were similar in 2ws-CHF and control,
however, reduced in 8ws-CHF. E050 of bradykinin in 8ws-CHF and control
were 7.1 ± 0.5 and 8.3 ± 0.4 (p < 0.05). and those of A23187 were 6.5 ±
0.3 and 7.6 ± 0.3 (p < 0.05), respectively. The responses to nitroprusside
were not significantly different among three groups. These findings indicate
that the abnormality exists in transmembrane signal transduction including
Daniel Duprez, Eric Dhondt, Marc De Buyzere, Denis Clement. University Hospital,
Gent. Belgium
The microcirculation plays a crucial role in the exchange of oxygen, energy
rich substrates and metabolites. The effects on the microcirculation of im-
paired heart function and disturbed peripheral skin circulation in chronic
heart failure {CHFI are unknown. Nailfold capillary morphology and dynamics
in CHF were studied in relation to parameters of left ventricular (LV) structure
and function. Twenty patients (13 male, 7 female, age 64 ± 2 years) with CHF
NYHA class II underwent a capillaroscopic examination at the finger nailfold
using a computerised videophotometric system (Capiflow) at rest and after
1 min arterial occlusion. Patients were treated with diuretics, ACE inhibitors
and digoxin and mean duration of symptoms was 65 ± 9 months. Study pa-
rameters were number, length, and diameter of the capillaries as well as cap-
illary blood velocity (CBV). Further experiments included echocardiography
and determination of LV ejection fraction by Tc-scintigraphy. Nailfold capillar-
ies in established CHF are enlarged (afferent diameter 6.6 ± 0.4 /Lm, efferent
diameter 8.2 ± 0.4 /Lm, ref. resp. < 6 and < 8 /Lm) and CBV is dramatically
decreased (351 ± 64 /LIs, ref. > 600 /Lm/s at 23°C). The reactive hyperemic
response to one minute arterial occlusion is attenuated (peak CBV 879 ± 158
/Lm/s, ref> 2000 /Lm/s). CBV correlates positively with LV ejection fraction
(r = 0.61, p = 001) and inversely with LV end-diastolic (r = -0.56, P = 0.04)
and end-systolic (r = -0.69, P = 0.01) diameters. The time-to-peak flow (35
± 5 s, ref. 6-10 s) after one min arterial occlusion is positively related (r =
0.68, P < 0.05) to the duration of CHF. Our data indicate that microcirculation
in chronic heart failure deteriorates in function of the severity and duration
of heart failure.
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